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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to Applicant’'s patent application, which is filed on January 20, 2017,
with the application No. 201710048295.3, entitled "Organic Electroluminescent Device." The entire contents of the above
application are incorporated herein by reference in their entirety.

TECHNICAL FIELD

[0002] The presentapplication relates to the display device technical field, in particular to an organic electroluminescent
device and a manufacturing method thereof.

BACKGROUND

[0003] The organic electroluminescent device is a self-luminous device, and has been widely concerned as a next-
generation flat panel display device because of its wide viewing angle, high contrast, high brightness, low driving voltage,
fast response time, and thin and light panel, etc.

[0004] The light-emitting mechanism of the organic electroluminescent device belongs to a carrier injection type, that
is, when a voltage is applied to a light-emitting layer sandwiched between an anode and a cathode, holes injected from
the anode flow through a hole transport layer to the light-emitting layer, and electrons injected from the cathode flow
through an electron transport layer to the light-emitting layer. Holes and electrons as carriers are combined in the light-
emitting layer to excite the light-emitting substance, and the luminescence occurs when the excited state is relaxed to
a ground state. However, studies have shown that the electron mobility of the electron transport layer is much lower
than the hole mobility of the hole transport layer, which leads to the imbalance of positive and negative carriers transport,
and seriously affects the luminous efficiency and service life of the organic electroluminescent device.

[0005] In order to adjust the balance of carriers of the light-emitting layer, a dual-host material mixed by an electron-
biased electron-type (electron-accepting) host material and a hole-biased hole-type (electron-donating) host material
may be generally used by a light-emitting layer of a top-emitting organic electroluminescent device. In the prior art, the
co-evaporation way of the two kinds of materials is commonly adopted, but the two kinds of materials are required to
be respectively placed in two evaporation sources for evaporation, which has high requirements on the mass production
process and affects the yield of the mass production. However, if the common electron-type host BAlq or hole-type host
CBP is adopted as the host, the carriers cannot be balanced, and the luminous efficiency of the device may be reduced.
[0006] In order to solve the above problems, a method of using a bipolar single host material has been developed in
the industry. Although the organic electroluminescent device based on this luminescent material can adjust the carrier
balance to a certain extent, generally the efficiency is still relatively low, the lifetime still needs to be improved, and the
problem of serious roll-off also needs to be solved.

SUMMARY

[0007] In view of this, embodiments of the present application provide an organic electroluminescent device and a
manufacturing method thereof, a host material of a light-emitting layer of the organic electroluminescent device is co-
evaporated by a donor host material and a acceptor host material in a same evaporation source to form an exciplex,
which solves the technical problems such as low luminous efficiency, short service life or complicated operation process
of the organic electroluminescent device in the prior art.

[0008] Anorganicelectroluminescent device according to an embodiment of the present application includes an anode,
a cathode and a light-emitting layer disposed between the anode and the cathode, a host material of the light-emitting
layer is formed by premixing a donor host material and a acceptor host material, the donor host material and the acceptor
host material are co-evaporated in a same evaporation source to form an exciplex, and the host material is doped with
a guest material.

[0009] In the organic electroluminescent device according to the embodiments of the present application, the host
material of the light-emitting layer is co-evaporated by a donor host material and a acceptor host material in a same
evaporation source to form an exciplex, thus not only can the balance between the electron and hole carriers be facilitated,
the lifetime and efficiency of the device be improved, but also the difficulty of process operation is reduced and the yield
of mass production is improved by the single-source evaporation. In addition, the exciplex is formed by the two host
materials, and is used as a medium to efficiently transfer the triplet energy to a guest material through FRET energy
transfer, so that the deactivation of the excitation energy is restrained, the problem of the serious roll-off drop under high
brightness is solved effectively, the stability of the device is further improved, and at the same time, the doping concen-
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EP 3 573 118 A1
tration of the guest material is reduced, which reduces the product cost.

BRIEF DESCRIPTION OF DRAWINGS

[0010]

FIG. 1 is a schematic diagram illustrating an organic electroluminescent device according to an embodiment of the
present application;

FIG. 2 is a schematic diagram illustrating energy transfer of a light-emitting layer in an organic electroluminescent
device according to an embodiment of the present application; and

FIG. 3 is a schematic diagram illustrating an organic electroluminescent device according to another embodiment
of the present application.

DETAILED DESCRIPTION

[0011] Inthe following description, the technical scheme in the embodiments of the present application will be described
clearly and completely in conjunction with the accompanying drawings. Obviously, the described embodiments are only
a part of the embodiments of the present application, not all of the embodiments. Based on the embodiments of the
present application, all other embodiments obtained by those skilled in the art without any creative work are within the
protection scope of the present application.

[0012] FIG. 1 is a schematic diagram illustrating an organic electroluminescent device provided with a light-emitting
layer between an anode and a cathode according to an embodiment of the present application. As shown in FIG. 1, the
organic electroluminescent device includes a substrate 10, an anode 20 disposed on the substrate 10, a hole injection
layer (HIL) 40, a hole transport layer (HTL) 50, a light-emitting layer 60, an electron transport layer (ETL) 70 and an
electron injection layer (EIL) 80 which are sequentially stacked on the anode 20, and a transparent cathode 30.
[0013] A host material of the light-emitting layer 60 is formed by premixing a donor host material and an acceptor host
material, the donor host material and the acceptor host material are co-evaporated in a same evaporation source to
form an exciplex, and the host material is doped with a guest material. In an embodiment, the guest material is preferably
a phosphorescent material, i.e., the phosphorescent material is dispersed in the dual-host material as the guest material,
which can make the light-emitting device has high luminous efficiency.

[0014] In an embodiment of the present application, the donor host and the acceptor host belong to different series
of derivatives, wherein the donor host is selected as a hole-biased hole-type material, such as an ammonia compound,
and the acceptor host is selected as an electron-biased electron-type material, such as a phosphorus compound. Both
evaporation temperatures of the donor host and the acceptor host are 150°C~500°C, and glass transition temperatures
Tg are greater than 100°C.

[0015] In an embodiment of the present application, an absolute value of a difference between evaporation tempera-
tures of the donor host and the acceptor host is less than 30°C. In a preferred embodiment, the absolute value of the
difference between the evaporation temperatures of the donor host and the acceptor host is less than 15°C. In a more
preferred embodiment, the absolute value of the difference between the evaporation temperatures of the two is less
than 5°C. That s, the evaporation temperatures and the glass transition temperatures of the donor host and the acceptor
host are within a same range, and the smaller the difference between the evaporation temperatures of the two, the more
favorable it is to place them in the same evaporation source for co-evaporation (i.e., single-source evaporation), thus
not only can the balance between the electron and hole carriers be facilitated, the lifetime and efficiency of the device
be improved, but also the difficulty of process operation is reduced and the yield of mass production is improved by the
single-source evaporation.

[0016] The exciplex is formed during the donor host and the acceptor host are co-evaporated into a thin film. In an
embodiment of the present application, a triplet energy level of the donor host is greater than a singlet energy level of
the exciplex, an energy gap between the two is greater than or equal to 0.2 eV, and an absolute value of HOMO energy
level of the donor host is less than or equal to 5.3 eV; a triplet energy level of the acceptor host is greater than a singlet
energy level of the exciplex, an energy gap between the two is greater than 0.2 eV, and an absolute value of LUMO
energy level of the acceptor host is greater than 2.0 eV. That is, in the host material of the embodiments of the present
application, the energy level relationship between the donor host and the acceptor host, and the exciplex formed thereby
satisfies the following conditions:

TP-S,=0.2eV
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TA-$,>0.2¢V
| HOMOD | <5.3¢V

| LUMOA | >2.0Ev.

D TA
[0017] Among them, 1 represents the triplet energy level of the donor, 1 represents the triplet energy level of
the acceptor, S, represents the singlet energy level of the exciplex, HOMOp represents the HOMO energy level of the

donor, and LUMO, represents the LUMO energy level of the acceptor.

[0018] When the two host materials satisfy the above four conditions, the exciplex formed is a thermally activated
delayed fluorescence exciplex (TADF exciplex), which is a material with a small energy level difference (AEST<0.3 eV)
between a first singlet state and a first triplet state, and has a thermally activated delayed fluorescence effect.

[0019] As shown in FIG. 2, in the TADF exciplex formed by the dual-host material according to the embodiments of
the present application, the triplet energy is transferred to the singlet state through the inverse intersystem crossing,
and then transferred to the phosphorescent material through Forster energy; at the same time, the energy of the phos-
phorescent material itself is also transferred from the singlet state to the triplet state. In this way, the triplet energy of
the host material and the guest material in the device is efficiently transferred to the phosphorescent material and fully
utilized, thereby the efficiency of the device is improved; and the deactivation of the excitation energy (luminescence or
thermal-deactivation) is restrained by the fast energy conversion process of the thermally activated delayed fluorescence,
the problem of the serious roll-off drop under high brightness is solved effectively, the stability of the device is further
improved, and the lifetime of the light-emitting device is prolonged. In addition, since the short-range Dexter energy
transfer is performed in the exiting phosphorescent system, it is necessary to increase the doping concentration of the
phosphorescent material to ensure the sufficient energy transfer. However, in the light-emitting device according to the
embodiments of the present application, the doping concentration of the phosphorescent material can be reduced through
the long-range Forster energy transfer, thus the product cost is reduced.

[0020] As a donor host material, in an embodiment of the present application, a molecular formula of the donor host
material is:

R> 82

R»]\ ,RZ Ar Ar2
ATt (Al | AR o AR
N R1\Ar1—Si\— r3—Rs R1\Ar1—G\e- r3—Rs

A|\r3 Arft Arft

R3 R4 or R4

wherein Ary, Ar,, Ars and Ar, substituents are the same or different, and are independently selected from an arylene
group or a heteroarylene group (a hetero atom specifically refers to a nitrogen atom); and structures of R4, R,, Rz and
R, are

£ Y
{ Ar7 )
R

2

wherein Ar;, A, Arg, B and Ar; are connected in a fused ring manner, sharing two atoms, Ars, Arg and Ar; are the same
or different, and are independently selected from a benzene ring, a substituted benzene ring, a naphthalene ring, a
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substituted naphthalene ring, an anthracene ring or a substituted anthracene ring, A is a five-membered heterocyclic
ring or a six-membered heterocyclic ring containing nitrogen atoms, and B is a five-membered ring, a five-membered
heterocyclic ring, a six-membered ring or a six-membered heterocyclic ring (the hetero atom is one or both of a nitrogen
atom, an oxygen atom, a sulfur atom or a selenium atom).

[0021] As an acceptor host material, in an embodiment of the present application, a molecular formula of the acceptor
host material is:

O Y

l Ar A
Rs—Arg—P—Rg R s

Arg X1‘X2 R6

or

wherein X; and X, are the same or different, and are -CH- or -N- respectively;

Y is -O-, -S-, -Se-, -C(CH3),-, -C(CgH5)o- or -C(9-fluorenyl)-;

Arg and Arg substituents are the same or different, and are independently selected from an arylene group or a heter-
oarylene group (a hetero atom specifically refers to a nitrogen atom); and structures of Rg and Rg are

wherein Aryq, C ring, Arq4, D ring and Ar, are connected in a fused ring manner, sharing two atoms, Ar4q, Aryq and Ary,
are the same or different, and are independently selected from a benzene ring, a substituted benzene ring, a naphthalene
ring or a substituted naphthalene ring, C ring is a five-membered heterocyclic ring or a six-membered heterocyclic ring
containing nitrogen atoms, and D ring is a five-membered ring, a five-membered heterocyclic ring, a six-membered ring
or a six-membered heterocyclic ring (the hetero atom is one or both of a nitrogen atom, an oxygen atom, a sulfur atom
or a selenium atom).

[0022] Preferably, the R4, Ry, R3, R4, Rg and Rg heterocyclic rings are independently selected from any one of the
following molecular structures:

L2909 2 2 O A
SSQHsc\NQN _N
SO0 0 O O Q' 40
De N O O O
oy HOND OO O
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ompound with the following structures:

[0023] Further preferably, the donor host material is a ¢
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[0024] Preferably, the acceptor host material is a compound with the following structures:
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[0025] When a compound which is easy to give electrons and a compound which is easy to receive electrons are
respectively used as a donor host material and an acceptor host material, an optimum carrier balance can be achieved
by setting the mixing ratio of the two, under the equilibrium condition, the recombination probability of holes and electrons
in the light-emitting layer 60 is increased and the luminous efficiency is improved. In an embodiment of the present
application, a doping mass ratio of the donor host and the acceptor host is 1:9~9:1.

[0026] As a phosphorescent material, in an embodiment of the present application, it is preferably an organometallic
complex, and particularly preferably an iridium complex, such as tris (2-p-tolylpyridine) iridium (lll) (abbreviation: Ir(mp-
py)s) or acetylacetonate bis (2-phenylpyridine) iridium (Ill) (abbreviation: [Ir(ppy),(acac)]), etc.

[0027] In an embodiment of the present application, as shown in FIG. 3, an optical compensation layer 90 is disposed
between the hole transport layer 50 and the light-emitting layer 60. In an embodiment, a material of the optical compen-
sation layer 90 is an electron blocking material with a high hole mobility, and a triplet energy level of the electron blocking
material is greater than a triplet energy level of the exciplex produced by the premixed donor host material and acceptor
host material. In an embodiment of the present application, the material of the optical compensation layer 90 may be a
conventional electron blocking material with a triplet energy level T, > 2.6 eV, and the material of the optical compensation
layer 90 is not specifically limited by the present application.

[0028] In the organic electroluminescent device according to the embodiment of the present application, an electron
blocking material with a high triplet energy level is used as an optical compensation layer, so that the color purity and
efficiency of the organic electroluminescent device, especially the top-emitting organic electroluminescent green light
device, are improved without affecting the driving voltage of the light-emitting device, and the electrons are confined in
the region of the light-emitting layer, thus being beneficial to improve the recombination probability of the excitons and
further improving the luminous efficiency of the device. In addition, the optical compensation layer in the embodiment
is disposed between the light-emitting layer and the hole transport layer, so that the optical compensation layer and the
light-emitting layer can be prepared by using the same set of mask plates during the evaporation process, which can
avoid the problem of repeated alignment of mask plates caused by disposing the optical compensation layer between
the hole injection layer and the hole transport layer in the traditional process, and improve the process precision and
the yield rate to a certain extent. This is because there is a certain error in each alignment of the mask plates, so the
fewer the number of alignments, the less the error, and the production yield is improved correspondingly.

[0029] In another embodiment of the present application, as shown in FIG. 3, a hole blocking layer (HBL) 100 is
disposed between the light emitting layer 60 and the electron transport layer 70, and may be formed by a vacuum
deposition method, a wet method, a laser transfer method, or the like. As the HBL material, any known hole blocking
material, such as an oxadiazole derivative, a triazole derivative or a phenanthroline derivative, can be used. The hole
blocking layer can effectively block holes transport, and confine the carrier recombination to the region of the light-
emitting layer, thus the luminous efficiency of the device is improved.

[0030] The substrate 10 is transparent, and a glass substrate or a flexible substrate made of a compound material
such as polyester or polyimide may be used.

[0031] The anode layer 20 may be made of an inorganic material or an organic conductive polymer. The inorganic
material is generally a metal oxide such as indium tin oxide, zinc oxide, indium zinc oxide, or a metal with a relatively
high work function such as gold, copper, silver, among them, indium tin oxide (ITO) is preferred. The organic conductive
polymer is preferably one of polythiophene/sodium polyvinylbenzene sulfonate (abbreviation: PEDOT:PSS) and poly-
aniline (abbreviation: PANI).

[0032] The cathode layer 30 is generally made of a metal with a relatively low work function such as lithium, magnesium,
calcium, strontium, aluminum or indium, or an alloy of one of them with copper, gold or silver, or an electrode layer
formed of the above metal with an alloy or a metal fluoride respectively, such as LiF/Al or Mg:Ag alloy layer/Ag layer.
[0033] The hole injection layer 40 is a layer containing a substance with a high hole injecting property, and specifically,
metal oxides such as molybdenum oxide, titanium oxide, vanadium oxide, rhenium oxide, ruthenium oxide, chromium
oxide, zirconium oxide, silver oxide, tungsten oxide and manganese oxide may be selected. In addition, a phthalocyanine
compound such as phthalocyanine (abbreviation: H,Pc) or copper phthalocyanine (ll) (abbreviation: CuPc) may be
selected.

[0034] The hole transport layer 50 is a layer containing a substance with a high hole transporting property, and
specifically, aromatic amine compounds such as NPB, TPD, BPAFLP, 4,4’-bis [N-(9,9-dimethylfluorene-2-yl)-N-phe-
nylamino] biphenyl (abbreviation: DFLDPBI) and 4,4’-bis [N-(spiro-9,9’-bifluorene-2-yl)-N-phenylamino] biphenyl (abbre-
viation: BSPB) may be selected. Carbazole derivatives such as CBP, CzPA and PCzPA, or anthracene derivatives such
as t-BuDNA, DNA and DPAnth, may also be selected.

[0035] The electron transport layer 70 is a layer containing a substance with a high electron transporting property,
and specifically, metal complexes such as Alqgs, tris (4-methyl-8-hydroxyquinoline) aluminum (abbreviation: Almgs), bis
(10-hydroxybenzo [h] quinoline) beryllium (abbreviation: BeBq,), BAlq, Zn(BOX), and bis [2-(2-hydroxyphenyl) benzo-
thiazole] zinc (abbreviation: Zn(BTZ),) may be selected. Heteroaromatic compounds such as 2-(4-biphenyl)-5-(4-tert-
butylphenyl)-1,3,4-oxadiazole (abbreviation: PBD), 1,3-bis [5-(p-tert-butylphenyl)-1,3,4-oxadiazol-2-yl] benzene (abbre-
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viation: OXD-7), 3-(4-tert-butylphenyl)-4-phenyl-5-(4-biphenyl)-1,2,4-triazole (abbreviation: TAZ), 3-(4-tert-butylphenyl)-
4-(4-ethylphenyl)-5-(4-biphenyl)-1,2,4-triazole (abbreviation: p-EtTAZ) and red phenanthroline (abbreviation: BPhen)
may also be selected.

[0036] The electron injection layer 80 is a layer containing a substance with a high electron injecting property, and
alkali metals, alkaline earth metals and compounds thereof may be selected, such as lithium, cesium, calcium, lithium
fluoride, cesium fluoride, calcium fluoride, erbium fluoride or lithium oxide, etc. The organic electroluminescent device
provided by the present application will be further illustrated through specific embodiments. However, the present ap-
plication is not limited by the following embodiments.

Embodiment 1

[0037] A host material of a light-emitting layer of an organic electroluminescent device in the present embodiment is
formed by premixing a donor host material and an acceptor host material with different mass ratios, and the structure
of the device is shown in FIG. 3. The host material of the light-emitting layer 60 is an exciplex (wherein a donor host
material is 1-2, a acceptor host material is 2-3, and the exciplex is formed of the donor host material 1-2 and the acceptor
host material 2-3 through a single-source evaporation method), a phosphorescent material doped in the host material
is Ir(mppy)3, a optical compensation layer 90 is disposed between a hole transport layer 50 and a light-emitting layer
60, and the material of the optical compensation layer 90 is an electron blocking material mCBP with a high mobility.
[0038] The device structure of the present embodiment is as follows:

ITO (20 nm) / hole injection layer (HATCN, 10 nm) / hole transport layer (TCTA, 80 nm) / optical compensation layer
(mCBP, 70 nm) / donor host material (1-2, 10 nm): acceptor host material (2-3): 10% phosphorescent material Ir(mppy)3
/ electron transport layer (TPBi, 30 nm) / electron injection layer (Bphen, 10 nm) / Mg: Ag (1: 4, 1 nm) / Ag (15 nm)

Comparative Example 1

[0039] The structure of the device is as follows:

ITO (20 nm) / hole injection layer (HATCN, 10 nm)/ optical compensation layer (mCBP, 150 nm) / mCBP (20 nm): 10%
phosphorescent material Ir(mppy)s / electron transport layer (TPBi, 30 nm) / electron injection layer (Bphen, 10 nm) /
Mg: Ag (1: 4, 1 nm)/ Ag (15 nm)

[0040] The properties of the organic electroluminescent devices of the above embodiment 1 and comparative example
1 are shown in Table 1 below:

Table 1.
Device Host materials in the Voltage | Current Brightness | Lifetime CIE- | CIE-
light-emitting layer V) efficiency (cd/m?2) (T97@10Knit) | x y
(mass ratio) (cd/A) h

Donor host material
(1-2) : Acceptor host 4.3 99 5000 1290 0.26 0.70
material (2-3)=1:1

Donor host material
(1-2) : Acceptor host 4.0 101 5000 1275 0.24 0.72
material (2-3)=1:2

Donor host material
(1-2) : Acceptor host 3.9 105 5000 1280 0.25 0.71
material (2-3)=2:1

Embodiment
1

Donor host material
(1-2) : Acceptor host 3.8 110 5000 1320 0.24 0.72
material (2-3)=2:3

Donor host material
(1-2) : Acceptor host 3.9 106 5000 1300 0.24 0.72
material (2-3)=3:2

Comparative

mCBP 4.6 90 5000 620 0.26 | 0.70
Example 1

15
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[0041] It can be seen from the data in Table 1, the current efficiency and T97 lifetime of the host material premixed
by the donor host and the acceptor host are higher than those without premixing (comparative example 1), wherein
when the mass ratio of the donor host material (1-2) and the acceptor host material (2-3) is 2:3, the device performance
is the best, the current efficiency is improved by 22% compared with the comparative example 1, T97 lifetime is more
than doubled, and the device lifetime T97 in embodiment 1 can reach more than 1000 hours.

Embodiment 2

[0042] An organic electroluminescent device is prepared with reference to embodiment 1, wherein the donor host
material is the above-mentioned donor host material 1-24 of the present application, the acceptor host material is the
above-mentioned acceptor host material 2-10 of the present application, and the mass ratio of the two is 2:3. The
performance of the device is shown in Table 2.

Embodiment 3

[0043] An organic electroluminescent device is prepared with reference to embodiment 1, wherein the donor host
material is the above-mentioned donor host material 1-30 of the present application, the acceptor host material is the
above-mentioned acceptor host material 2-16 of the present application, and the mass ratio of the two is 2:3. The
performance of the device is shown in Table 2.

Table 2.
Device Host materials in the light- | Voltage | Current Brightness | Lifetime CIE- | CIE-
emitting layer (mass ratio) | (V) Efficiency (cd/m2) (T97@10 X y
(cd/A) Knit) h

Donor host material

smbOd'me”t (1-24) : Acceptor host 3.8 108 5000 1380 024 | 072
material (2-10)=2:3

Embodiment Donor host material

5 (1-30) : Acceptor host 3.8 112 5000 1340 025 | 0.71

material (2-16)=2:3

[0044] The embodiments of the present application further provide a manufacturing method for an organic electrolu-
minescent device. The manufacturing method includes: disposing an anode on a substrate; disposing a light-emitting
layer on the anode, wherein a host material of the light-emitting layer is formed by premixing a donor host material and
an acceptor host material, the donor host material and the acceptor host material are co-evaporated in a same evaporation
source to form an exciplex, and the host material is doped with a guest material; and disposing a cathode on the light-
emitting layer.

[0045] In the embodiments of the present application, the problem of the serious roll-off drop under high brightness
is effectively solved, the stability of the device is further improved, at the same time, the doping concentration of the
guest material is reduced, and thus the product cost is reduced.

[0046] In embodiments of the present application, the manufacturing method further includes: sequentially stacking
a hole injection layer and a hole transport layer between the anode and the light-emitting layer; and disposing an optical
compensation layer between the hole transport layer and the light-emitting layer. Specifically, the hole injection layer is
disposed on the anode, the hole transport layer is disposed on the hole injection layer, and further, the optical compen-
sation layer is disposed on the hole transport layer, and the optical compensation layer is located under the light-emitting
layer.

[0047] In the embodiments of the present application, the anode, the hole injection layer, the hole transport layer, the
optical compensation layer, the light-emitting layer, the cathode, and the like may be sequentially stacked on the substrate
through a conventional evaporation or coating process.

[0048] The above descriptions are merely preferred embodiments of the present application, and are not intended to
limit the present application. Any modification, equivalent substitution, etc. made within the spirit and principles of the
present application shall be included in the protection scope of the present application.

INDUSTRIAL APPLICABILITY

[0049] In an organic electroluminescent device and a manufacturing method thereof according to the present appli-
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cation, a host material of a light-emitting layer is co-evaporated by a donor host material and a acceptor host material
in a same evaporation source to form an exciplex, thus not only the balance between the electron and hole carriers can
be facilitated, the lifetime and efficiency of the device are improved, but also the difficulty of process operation is reduced
and the yield of mass production is improved by the single-source evaporation.

Claims

1.

An organic electroluminescent device, comprising:

an anode,

a cathode, and

a light-emitting layer disposed between the anode and the cathode, a host material of the light-emitting layer
being formed by premixing a donor host material and a acceptor host material, the donor host material and the
acceptor host material being co-evaporated in a same evaporation source to form an exciplex, the host material
being doped with a guest material.

The organic electroluminescent device according to claim 1, further comprising a hole injection layer and a hole
transport layer sequentially stacked on the anode, and an optical compensation layer disposed between the hole
transport layer and the light-emitting layer.

The organic electroluminescent device according to claim 2, wherein the optical compensation layer is made of an
electron blocking material with a high mobility, and a triplet energy level of the electron blocking material is greater
than a triplet energy level of the exciplex produced by the premixed donor host material and acceptor host material.

The organic electroluminescent device according to claim 1,

wherein a triplet energy level of the donor host is greater than a singlet state energy level of the exciplex, an energy
gap between the donor host and the exciplex is greater than or equal to 0.2 eV; and an absolute value of HOMO
energy level of the donor host is less than or equal to 5.3 eV; and

a triplet energy level of the acceptor host is greater than a singlet state energy level of the exciplex, an energy gap
between the acceptor host and the exciplex is greater than 0.2 eV; and an absolute value of LUMO energy level of
the acceptor host is greater than 2.0 eV.

The organic electroluminescent device according to claim 4, wherein evaporation temperatures of the donor host
and the acceptor host are 150°C~500°C.

The organic electroluminescent device according to claim 4, wherein an absolute value of a difference between
evaporation temperatures of the donor host and the acceptor host is less than 30°C.

The organic electroluminescent device according to claim 4, wherein glass transition temperatures of the donor host
and the acceptor host are greater than 100°C.

The organic electroluminescent device according to claim 4, wherein a doping mass ratio of the donor host and the
acceptor host is 1:9~9:1.

The organic electroluminescent device according to any one of claims 1-8, wherein a molecular formula of the donor
host material is:

R, R2
R1\Ar1 Af-RZ Ar2 /Trz
\l}l’ 2 R1\Ar1—S\i—Ar3_R3 R1\Ar1—G\e—Ar3_R3
Ar3 A\rﬂ ATy
R3 , R4 or R4

wherein Ary, Ary, Ary and Ar, substituents are same or different, and are independently selected from an arylene
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group or a heteroarylene group; and structures of Ry, R,, R3 and R, are

wherein Arg, A, Arg, B and Ar; are connected in a fused ring manner, sharing two atoms, Arg, Arg and Ar; are the
same or different, are independently selected from a benzene ring, a substituted benzene ring, a naphthalene ring,
asubstituted naphthalene ring, an anthracene ring or a substituted anthracene ring, A is a five-membered heterocyclic
ring or a six-membered heterocyclic ring containing nitrogen atoms, and B is a five-membered ring, a five-membered
heterocyclic ring, a six-membered ring or a six-membered heterocyclic ring; and/or, a molecular formula of the
acceptor host material is:

O

Y.

|

Rs-Are=P—Rs  re o 11
Arg X1—X2 R6

or

wherein X; and X, are same or different, and are -CH- or -N- respectively;

Y is -O-, -S-, -Se-, -C(CH3),-, -C(CgHs)o- or -C(9-fluorenyl)-;

Arg and Arg substituents are the same or different, and are independently selected from an arylene group or a
heteroarylene group; and structures of R5 and Rg are

wherein Ar,, C ring, Ar,4, D ring and Ar,, are connected in a fused ring manner, sharing two atoms, and Ar,, Ar,
and Ary, are the same or different, and are independently selected from a benzene ring, a substituted benzene ring,
a naphthalene ring or a substituted naphthalene ring, C ring is a five-membered heterocyclic ring or a six-membered
heterocyclic ring containing nitrogen atoms, and D ring is a five-membered ring, a five-membered heterocyclic ring,
a six-membered ring or a six-membered heterocyclic ring.

The organic electroluminescent device according to claim 9, wherein the Ry, Ry, R3, R4, Rsand Rg are independently
selected from any one of the following molecular structures:
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13. A manufacturing method for an organic electroluminescent device, comprising:

disposing an anode on a substrate;

disposing a light-emitting layer on the anode, a host material of the light-emitting layer being formed by premixing
a donor host material and an acceptor host material, the donor host material and the acceptor host material
being co-evaporated in a same evaporation source to form an exciplex, and the host material is doped with a
guest material; and

disposing a cathode on the light-emitting layer.

14. The manufacturing method for an organic electroluminescent device according to claim 13, further comprising:
sequentially stacking a hole injection layer and a hole transport layer between the anode and the light-emitting

layer; and
disposing an optical compensation layer between the hole transport layer and the light-emitting layer.
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